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PURPOSE: To obtain high-quality III-V single crystal having small change in 
impurity, by using an ampule in which a container having a raw material and 
seed crystal is separately contained from an element having high vapor pressure, 
melting the raw aqueous in a magnetic field and growing single crystal following 
the seed crystal. 

CONSTITUTION: When GaAs single crystal is prepared, GaAs polycrystal 24 
and silicon are put in a quartz ampule 23 and seed crystal 5 is added to the 
end of the polycrystal. On the other hand, a quartz boat 26 and vapor-pressure 
controlling As27 are sealed in an ampule 23, set in a electric furnace and heated. 
Then after the GaAs raw aqueous is melted, exciting current is sent to an 
electromagnet and a magnetic field is impressed to the electric furnace. The 
temperature of the whole surface is gradually cooled and the single crystal 
following the seed crystal 25 is grown in the boat 26. Consequently, the GaAs 
crystal has ^ half change of concentration of impurity in the growth direction 
compared with crystal with no magnetic field impression and small variability 
/ thereof. 
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(54) SINGLE CRYSTAL PULLING UP DEVICE 
(11) 63-159284 (A) (43) 2.7.1988 (19) JP 

(21) Appl. No. 61-306488 (22) 24.12.1986 

(71) MITSUBISHI ELECTRIC CORP (72) JIYUNJI HINATSU 
(51) Int. CP. C30B15/00//H01L21/18 

PURPOSE: To obtain a crystal pulling up device capable of stabilizing state 
of melt at the solid-liquid interface without rotating seed crystal and growing 
high-quality single crystal thereby, by setting a propeller blade revolving at 
; fixed numbers of revolution in melt of a material to be melted, 

j CONSTITUTION: Melt 2a of single crystal raw material is heated by a heater 
' 13 to proper temperature for crystal growth. In the operation, natural convection 

I 14 is produced in the melt 2a and turbulence by the convection is formed at 

SJ solid-liquid interface 12. Occurrence of the turbulence at the interface by revolu- 

tion of a propeller blade 5. Then seed crystal 3 attached to an axis 4 is brought 
into contact with the melt 2a and gradually pulled up to form the good interface 
12 and to grow high-quality single crystal 2b. When the interface 12 is lowered 
with growth of the crystal 2b, the relative position of the liquid level to the 
blade 5 is changed and state of forced convection 15b by the blade 5 is also 
changed. In order to compensate the change, the liquid level is detected by 
a detector 10, a movable stage is moved to height indicated by a control device 
11, the position of the blade 5 is changed and controlled in such a way that 
the relative position of the liquid level of the melt to the blade 5 is not altered. 



(54) PRODUCTION OF DEVICE FOR SINGLE CRYSTAL 
(11) 63-159285 (A) (43) 2.7.1988 (19) JP 

(21) Appl. No. 61-306499 (22) 24.12.1986 
(71) NKK CORP (72) MAKOTO SUZUKI(3) 
(51) Int. CP. C30B15/02,C30B15/14//H01L21/18 

PURPOSE: To obtain a single crystal production device capable of efficiently transferring 
heat to the central part of a crucible, by setting a heater to heat and to melt raw 
aqueous melt in the crucible below the bottom of the crucible and laying an electric 
current circuit for magnetic field application, having an circuit part in parallel with 
the central axis direction of a furnace, at the side of the crystal pulling up furnace. 

CONSTITUTION: A heater 25 is set below the bottom of a crucible 24 and single crystal 
26 is pulled up from raw material melt 23 while feeding a raw material 30. In the 
pulling up, a rod of the raw material 30 (Si polycrystal) is melted from the top of 
the crucible 24 by high-frequency induction heating and continuously fed to the crucible 
24. Then, Si is fed to the crucible 24, the heater 25 set below the crucible is heated 
by sending electric current and the single crystal 26 is pulled up while heating and 
keeping the melt 23 warm. Further an electric current is sent to an electric current 
circuit 31 for magnetic field application laid in the periphery of a furnace 21 and 
magnetic field in the horizontal direction is impressed to the melt 23. Consequently, 
agitating flow by heat convection in the melt 23 is suppressed and Si single crystal 
having extremely excellent quality, drastically reduced formation of defect and very 
slight degree of impurity segregation is obtained. 
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